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PREFACE 


Bopoits on tho compositiou of agricultural products at times sHoW 
relatively wide divergences, even vrhen the analyses are carried out by 
S]>ccialist3, unless tlio same standard methods are adopted. In view of 
this fact, the First Conference of Agricultxmil Chemists and Bacterio- 
logists, held at Piisa in 1919, adopted a resolution recognizing the neces- 
sity for the standardization of methods of analysis. A Standing Com- 
mittee was appointed to investigate and rex)ort on methods ap])Ucablc 
to speciOc materials. Investigation of each of the fertilizer constituents 
was distributed to sets of workers chosen from among the niembors of 
tlie Committee, ot which Dr. W. H. IlarriBon, Imperial Agricultural 
Chemist, was appointed Secretary. It was decided that reports on 
critical studies of cxistmg methods and of the new methods as they 
appear were to ho transmitted to the Secretary for circulation. 

The reports were considered at the Second Conference ol Chemists 
and Bacteriologists which met at Pusa in 1921, when certain methods 
were accepted as official, while certain others were tempprarily adopted 
as provisional. A Committee was formed to prepare and circulate 
details of the proposed standard methods for analysis of fertilizers. It 
was hoped that before the next meeting of the Conference, which was to 
take placein 1923, itwouldbcpossibleto thoroughly test these methods 
in tho different Agricultural Chemical Laboratories, and that it would 
thus be possible to have all the standard methods in shape for final 
acceptance at tho Conference. As unfortunately no Conference of 
Chemists and Bacteriologists has been held since 1921, the Imperial 
Agricultural Chemist undertook to circulate the final report to agri^ 
cultural chemists and other scientists interested in the subject through* 
out Tndia. All the members of tho postponed Conference of 1923 were 
requested to furnisli the Imperial Agricultural Chemist with their opinion 
or any suggestions they wished to offer. Cordial thanks are due to the 
members of the Committee most "of whom have kindly responded to the 
request. The consensus of opinion being in favour of publication of 
these methods, this is now being done, after considering the individual 
points raised. 

In conclusion, it may ho pointed out that the methods are largely 
based on tho Official and Tentative Methods of Analysis published in 
1920 by the Association of Official Agricultural Chemists of the United 
States of America. The value of this monumental work of the Associa- 
tion has been imiversally aclcnowledged. As, however, the conditions 
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in India are somewhat di&rent from those prevailing in Amerioa, it 
has been necessary to modify the procedure in certain details. Needless 
to say, ease of manipulation together with quickness of operation have 
been taken into consideration along vdth accuracy of the results obtained, 

J. SEN 
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Standard Methods of Analysis of Fertilizers, 

(RcLcKod foi publication on 10th October, 1025.) 

SA»IPLING. 

1 , COLLECTION 01' GKOSS SAMPLE. 

From a lieap tliis is best done by the following procedure. Dig well 
into tbe heap from sovcrnl dircctionH and take bpade-fulls at regular 
distances apart. A\nien sampling lias to bo done from sacks containing 
material in a firm slate, take complete sections from top to bottom by 
means of the sainxfiing tool (a cylinder of iron 1 inch in internal diameter, 
sharpened at one end and liaving a slit from tlic bottom to near the 
top, where a handle is attached). In the case of manures in a powdered 
condition, lay the sacks on their sides and take out samples with the 
help of the abovc-nioutioned tool. When sampluig oil cake, see that the 
sample is uniform in appearance. If it is not uniform, collect the sample 
only after carefully grading it. For this purpose select tj^iical cakes, 
break them in lialvcs and out ofi a section 2 inches wide from the middle 
of each. Break u^) the cake sections for further sampling. 

2 SATMPLtNO rOB ANALYSTS. 

(iX) If the gross sample is moist and cannot be air-dried without 
danger of loss occurring to sOmc of the ingredients to bo determined, 
rapidly mix and quarter the sample. 'MTion necessary, take such 
s^jcoial steps as are required to avoid changes of composition. For 
example, if loss of ammonia is feared, add sulx)huric acid to part of the 
final sample. In such cases always enter in tlic report a full descrip- 
tion of the state of the manure when sampled and the procedure adopted 
to avoid loss. 

(If) If the gross sample is not air-dry and if air-dryingwdllnot cause 
loss of the ingrediouts to be determined, weigh the gross sample. Air- 
dry it and row^oigh. 

Reduce the nir-dry gross samidc by quartering to an amoimt sufficient 
for analytioal purposes.^ II a mechanical analysis has to bo carried out^ 

* If tho Annljbia i4 it^quired !n ovidonco before n court of Jaw*, tbo etnmpling as pres" 
bubed tnuBt bo carried out in the presence of n witness and at this nt ago three hoUloft of 
sample fkllod, ( loscd and healed. Tlie bottler ore to Iw dinlributcd ns follow a one to 
thrsdlcr, one to tho annlyat, ono to tho Director of Agriculture. Tho analyst, on 
receiving such o samxdo, w ill, before opening it, esamino the label and seal and enteral) 
Retails regarding these in his sample roglslor. 
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SB in tlio caso of bono meal and rock pliospliatci a part sliould bo set 
aside for this. 

Transfer to a sieve having circular openings ] mm, in diameter. 
Sift, breaking up the lumps with a rubber pestle. Grind in a mortar the 
part remaining on the sieve until the particles pass tlirough. Mix well 
and preserve in a stoppered bottle. 


3 MECHANICAL ANALYSTS OE BON13 MEiVL, ROCK THOS- 

PHATE AND BiVSIC SLAG. 

Transfer 100 gnn, of tlio material to a sieve having circular holes 
0*5 mm. in diameter. Sift, bieaking up the lumps with a soft rubber 
pestle. Weigh the coaise portion remaining on the sieve. Determine the 
^ino portion by diiforence. 

4 MOIbrURE, 

{(l) If the sample cannot bo air-dried, special steps should bo taken 
to determine the moisture in the gross sainplo and in the portions used 
for analysis. 

(&) In the case of air-dry samples, licat 2-5 grni. of the sample in a 
water oven at the temperaturo of boiling water for five hours, or more, 
till tlio weight is constant. For the determination of moisture in potash 
salts, sodium nitrate and ammonium sulphate, heat at about 130°C. to" 
constant weight. The loss is considered to be moisture. 


TOTAL PHOSPirORIC ACID. 

Gravimetric Method, 

5 REAGENTS. 

((^) Moh/hdafe reagent. Dissolve 133 grni. ammonium molybdate in 
800 c.c. water. Add an amount of ammonia which is just sufficient to 
dissolve the slight turbidit 3 \ Make up the solution to 1 litre. Dilute 
487 0. c. of nitric acid (sp. gr. 1*416) to 1 litre. Just when required, 
mix equal volumes of ammonium molybdate and nitric acid solutions, 
always pouring the molybdate solution into tlic acid. This mixture 
will bo hereafter referred to as molybdate reagent. 

(6) A^nmonium nitrate solution. Dissolve 200 grm. of commeroia- 
i^mmonium nitrate (phospbate-frcc) in 'water and dilute to 2 litres, 
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(c) Magnesia vihlnrc. Dissolve 22 grin, ol recently ignited calcined 
magnesia in dilute hydrochloric acid avoiding nn excess of acid, add a 
little calcined magnesia in excess and boil for a few minutes to preci- 
pitato iron, aluminium and phosphoric acid. - Filter, add 280 grin. 
ol ammonium chloride, and 201 o. c. of ammonium hydrate (b]). gr. 
0*90) and dilute to 2 litres. Instead of a solution of 22 grm, calcined 
magensia in dilute h3ulrochloric acid, 110 grm, of crystallized magnesiuin 
chloride, jMgCl2-GlT20, dissolved in u-afer may bo substituted. 

(f/) Dilute ammonium hydrate for n^ashing. Dilute 100 c.c. of 
aniinoninm hydrate of 0*90 sp. gr. to 1 litre. 

6 rnuPAnATroN or solution. 

Treat 2 grm. of the sample by one of the methods given below. In 
the case of (d), 2*0 grm, may bo used. Cool the solution, dilute to 200 
0. c., or to 250^c. c. if a 2-6 grm. saniplo was used. Mix and pour on a 
dry filter, 

(»f.) Ignite and dissolve in hydrochlono acid. 

(/^) Evaporate with fi 0. c. of magnesium nitrate, ignite and dis- 
solve in hydrochloric acid. 

Magnesium nitrate solution. Dissolve 320 grm. of calcined 
magnesia in nitric acid avoiding an excess of the latter, 
then odd a little Tsaleincd magnesia in excess, boil, filter 
from the excess of magnesia, precipitated fcnic oxide, etc,, 
and dilute to 2 litres. 

(c) Doil with 20-30 c. c. of strong sul[>huric acid in a Kjoldahl flask 
adding 2^*1 grm. of sodium or ]>otasBium nitrate at tJio begin- 
ning of the digestion and a small quantity after the solution 
has ^become nearly colourless, or adding the nitrate in small 
portions from time to time. After the solution is colourless, 
add 130 c. c, of water ami boil for a few minutes. 

(ff) Digest in a Kjoldalil flask with strong sulphuric acid and such 
other reagents as are used in oitlicr the plain or modified 
ICjeldahl or Gunning method for estimating nitrogen. Do 
' not add potassium pennnnganato but, after the solution 

has become colourless, add about 100 c. c. of water and boil 
for a few minutes, 

(#l) Dissolve in 80 c. c. of concentrated nitric acid and a small 
quantity of liydrocliloric acid and boil until organic matter is 
destroyed. 

(^f) Add 80 c. c, of concentrated hydrochloric acid, heat and add 
cautiously, in small quantities at a time, about 0‘6 grm, of 
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finely pulverized potassium chlorate to destroy organic 
matter. 

{jff) Dissolve in 15-30 o. o. of strong hydrochloric acid and 3-10 
G. c. nitric acid. This method is recommended for ferti- 
lizcrs containing much iron or aluminium phosphate. 

7 detehthikation. 

In ease hydrochloric or sulphuric acid has been used qs a solvent^ add 
about 15 grm. of dry ammonium nitrate or n solution containing that 
amount. To the hot solution add 70 o. c, of the molybdate reagent for 
every decigram of phosphoric acid (P 20 a) present. Digest at about 
G5*^G. for an hour, nud determine if the phosphoric acid has been com- 
pletely precipitated, by the addition of more molybdate reagent to the 
clear supernatant liquid. Filter and wash with ammonium nitrate 
solution. Dissolve the precipitate on the Alter with ammonium hy- 
droxide and hot water and wash into abedker to a bulk of not more than 
100 c. c. Nearly neutralize with hydrochloric acid, cool, and from a 
burette add slowly (about 1 drop per second) stirring vigorously, 16 c. c. 
of magnesia mbeturo for cacli decigram ot pliospborio acid (P^Os) present. 
Vfter 15 minutes add 12 c. c. of ammonium hydroxide (sp. gr, 0*90). 
Let stand till the supernatant liquid is clear (2 hours are usually 
enough), filter and wash with the dilute ammonium hydroxide until the 
washings are practically free from chlorides. Dr}’, ignite to whiteness 
or to a greyish white, weigh and calculate to phosphoric acid (P 2 O 5 ). 

8 Volumetric method* 

A series of tests has been carried out at Pusa, on the strength of 
which the Committee recommend the following procedure. 

9 UEAGENTS. 

(ot) Moh/bthte solution. Shako 200 grm. of powdered ammonium 
molybdate with about 800 c. c. water in a stoppered cylinder. The 
salt dissolves at first but the solution soon turns milky. Then cautiously 
add a solution of ammonia (sp. gr. 0*91) to the molybdate solution till 
this turns clc.ar. The solution should smoll only voiy faintly of ammonia. 
Make up volume to 1 litre with distilled water. 1 c. c. of this solution 
is equivalent to 0'005 grm. phosphoric acid (PeOc). 

The precipitating molybdate acid mixture is prepared immediately 
before use, by pouring a quantify of the above ammonium molybdate 
Bolurion into an equal volume of strong nitric acid (sp. gr. 1*4 IG). 

( 6 ) Standard catislic soda sohftion* Use N /7 or N /10 solution. 
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(c) Standard nitric acid solution. Use N/7 or N/10 solution, 

(ct) Potassinm nitrate solvlion. Prepare a solution containing 3 
grm. ol potassium nitrate in 100 c. c, of 'water. 

(6) PJienoUpJithalein solution. Dissolve 1 grm. phonol-plitlialcin in 
100 c* c. of 90 per cent. alcolioL 
if) Blue litmus paper. 

10 PREPARATION OP SOLUTION. 

Proceed as directed under 6 . 

11 DKTEBMINATION. 

Evaporate an aliquot jfBxt of the solution, containing from 5 to 40 
mg. phosplioric acid (P2O5), down to dryness on the ^Yatorbatll. Add 
a few drops of liydrocliloric acid and a little water and again evaporate 
the solution to dryness. Treat the residue 'witli dilute nitric acid and 
filter. Collect the filtrate and washings in a 100 c. c. beaker, make up to 
about 50 c. c. and pour 20 c. c. of the freshly prepared molybdic acid 
mixture into solution. Vigorously stir the contents of the licakcr with 
a glass rod, taking care not to touch the sides. Keep the beaker in a 
warm place, where the tempciaturo is maintained at about 35°C. Stir 
the contents at least 4 times, at intervals of about half an hour. At the 
cud of 24 hoiurs, filter off the supernatant liquid through piapcr contained 
in a small porcclabi Gooch crucible and wash the precipitate 3 times by 
decantation with dilute nitric acid, using 3 c. c. cadi time, and passing 
the decanted liquid tlirough the crucible. Continue the washing with 
the potassium nitrate solution, till the contents of the beaker are free 
of acid (as tested by litmus pai)cr). Carefully w'ash the filter paper and 
tlie crucible with the nitrate solution till they are also free of nitric acid* 
Transfer the paper and the precipitate adhering to the crucible to the 
beaker with the help of a little distilled water. Add a measured volume 
of standard caustic soda solution till the phospho-molybdate precipitate 
is dissolved, and titrate back the excess of alkali with standard nitric acid,^ 
using phenohphthalcin as indicator. 

Each cubic centimeter ol Njl alkali used =0*000441 grm. phosphoric 
acid (PflOg). 

12 WATER-SOLUBLE PHOSPHORIC ACID. 

Place 2 grm. of the sample on a 9 cm. filter. Wash with successive 
small portions of water, allowing each portion to pass through octoie 
adding more, until the filtrate nicusiucs neaily 250 c. c. If the filtrate is 
slightly turbid, clear with a little nitric acid. Make uj) to 260 c. c. Mix 
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thoroughly and dutermino tlio phosphoric acid (FnO^) in an aliquot 
portion o{ tho solution by one of the methods described ut 7 and 11 
above. 


CITBATEJNSOLUBLE PnOSPJIOEIC ACID. 

13 PREPARATION OF AmiONIUM CITRATE SOLUTION. 

Dissolve 370 grm. of citric acid in 1,000 c.c. of ^Yatcr and neatly 
neutralize ^vitl^ ammonia. Cool. Add ammonia until exactly neutral 
to Gorallin (saturated alcoholic solution). Dilute sufiicicntly to make 
the specific gravity 1-09 at 20®0. 

14 EETEIOIINATION, 

Heat 100 c, 0 , of ammonium citrate solution in a loosely stoppered 
flask to 60®C. b}" x>lacing it in a warm uaiorbath. 'IVlien the solution 
has attained this tompeniture, introduce 2 grin. of''bamplc nhicli must be 
free of acid . Close the fia sk, shake and i c^daco in 1 ho u ntcr-bath . Main- 
tain at 65®C. mixing the contcuts vigorously every 5 minutes. At the 
expiiation of exactly 30 minutes, remove tho flask from the batli, filter 
the contents rapidl}' tlirough a quick-acting filter, and uash repeatedly 
.with uiitcr at C5®0. allowing tho filter to drain completol}’^ each time. 
Sto}) the washing when about 350 c* c. of filtiatc have passed through. 
Transfer the filter and its contents to a ciucible ignite and digest with 
10-15 c. 0 . strong hydrochloric acid until Ihephosphate is dissolved. 
If there is fear of loss of x>hoBX>horic acid during ignition, treat tho 
filter xiupor and its contents uith 30-35 o. c. strong nitric acid and 5-10 
c* c. hydrochloric acid and boil until all the phosphate is dissolved. 
Dilute, filter, make up to 250 c. c. and determine the pliosphoric acid 
by one of the methods described x)roviouBly at 7 and 11 • 

If tho sample is acidulated [c,g, bUpcrx>hoflX)hatc) employ the residue 
obtained ii om the determination of the uater-soliihlc phosphoric acid. 
In this instance, drox) the filter and residue from this treatment into the 
citrate solution, close tho flask and shako until the filter is reduced to 
pulx). Then proceed ns above. 


15 CITBATE-SOLUBLE PIIOSPIIOKIC ACID. 

Tho citrate-soluble phosphoric acid is determined by difference* 
Subtract the sum of water-soluble and citratc-inBolublo from the total 
pho8x>horio acid to got tho citrato^Boluble phosphoric acid. 
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ORGANIC AND AAIMONIACJaL NITROGKN ONLY. 

, KjeldaJil Method. 

16 RCAGENTS. 

(ffi) Standard sulphuric acid, Diliilo pure sulphuric acid with about 
half its volume of water, cool and determine its specific gravity. From 
the specific gravity the percentage of sulphuric acid (H 2 SO ) is calculated 
by fibarshairs formula. 

P=S (83*87 +0*03 T— 0*0004 f®)— G9*82 where P=porcentnge of 
by weight, S —specific gravity at 7’^C. compared with water at 
PC. The formula holds good between 0°C. and 40®0. for acids con- 
taining C2 — 82 i^or cent. 11280^. Calculate the weight of acid rcquiicd 
to make up a standard solution from the formula Tr=^i if X where 
Tf^=thc weight of acid to be used, if =thc number of grams of II0SO4 
per litre in the required standard solution, and ft=thc number of litres 
of solution required. AVcigh out IV giains of acid and make up to n 
lities, N/7 acid is convenient for most fertilizers. Where hinnll amounts 
of nitrogen have to be dotennined, N/IO acid may be used instead. 

The strength ot this acid is checked as follows : — 

(1) Freoipitate 25 c.c. of acid with barium chloride solution and 

weigh the barium sulphate formed. 

(2) Weigh out accurately about 0-»J grm. of pure rccrystallized 

ainmoiiium chloride into a flask, add a slight cxccbb of sodium 
or potassium hydrate and distill ofl the ammonia into 26 
c.c. of the now standard acid. Titiate back tlie excess ol 
acid by means of standard alkali and calculate the strength 
of the acid by noting the amount which is neutralized by 
the known weight of ammonia, evolved from the ammonium 
chloride taken. 

Standard alkali. Prepare a solution of caustic soda exactly 
equal in strength to the standard acid. 

(c) Sxilplmric add. Use acid of bi)ecific gravity 1*84, free from 
nitrogen. 

(cf) Potassium sulphate. Pure, free from nitrogen. 

Goppe)' sulphate. Crybtallizod. 

(A M a curie oioide. Pure, free from iiitintc. 

(gp) Sodium sulphide. Take a 30 por cent, .soluiion of caubtic soda 
and })aBS sulphuretted liydrogcn until it is saturated. 

(/i») Sodium hydroxide., A solution of specific gravity 1*263 at 
30°O, i.c., approximately of 30 por cent, strength. 
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(^) Methyl TCil solution. Dissolve 1 grm. o£ mctliyl red in 100 ex. 
of d5 per cent, alcohol. 

(7) MeOiyl orange solution. Dissolve 0*6 grm. in' 500 g.g. of distil- 
led water. 

17 DETERMINATION. 

(^) Pusa Method. Place 0*7 — 3*5 grm. of substance, according to 
the nitrogen content of material to be analysed, in a Kjcldahl flask 
and add 1 grm. of copper sulphate and a buitable quantity (20 — 30c .c.) 
of sulphuric acid. Apply heat, taking care that the preliminary heating 
is not forced. After the organic matter has gone into solution and 
the liberated water lias been expelled, cool somewhat and add 10 grm. 
of anhydrous potassium sulphate, a little at a time. Heat the mi:^uro 
until pure green in colour. Continue the boiling for 15 minutes after 
the liquid has become clear. Transfer the acid liquid to a 1*6 litres flask, 
together mth the washings and make up the volume to about 500 c.c. 
Add the necessary quantity of soda solution, taking care to pour it dovnx 
the side of the flask so as to avoid admixture of the two liquids at this 
stage. The alkali sinks to the bottom and the surface rcinams acid. 
Wlion all connections have boon made, mix the liquids and, by admit- 
ting steam, carry out the clistillatiou ina fairly rapid manner. Collect 
300 c.c. of the distillate in a measured excess of standard acid to which 
methyl red or methyl orange has been added to serve ns indicator. 
Titrate the excess of acid Avith standard alkali. 

Previous to use, the reagents should be tested by a blank exjjorimcnt 
with sugar or filter paper. 

(6) D//c;V method. This method lias been found satisfactory for 
the determination of organic nitrogen in refractor}” substances. Place 
0*7 — 3*5 grm. of substance, according to its nitiogcn content, in a Kjcl- 
dalil flask. Add 0*7 grm. of niorciiric oxide and then 25 o.c. of sulphuric 
acid and mix. Ilcat up gently. After the organic matter has gone 
into solution and the liberated Avatcr expelled, cool someivhat, add 
10 gnu. powdered potassium sulphate and proceed as directed under 
(4X) above, except that when proceeding to distil off the ammonia, 2 
c.c. of sodium sulphide solution arc to be added to the soda solution. 

TOTAL NITROGEN. 

Kjcldahl Method modified to include the Nitrogen of Nitrates. 

18 REAGENTS. 

In addition to those specifled under 16, the following reagents arc 
required. 
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Sulphuric acid containing salicylic acid. Add 1 gram salicylic acid 
to every 30 c.o. of nitrogen-free strong sulplinric acid. 

Sodium thiosulphate, Kcciystallized. 

19 DETEnMINATlON. 

Place O'T— 3’6 grm. according to tlic nitrogen content of the material, 
in a Kjeldnlil flask. Add 30—40 c.c. of ilic sulplniric acid containing 
' salicylic acid, sliako until thoroughly mixed, and allow to stand for at 
least 30 minutes. Add 5 gnu. of crystallized sodium thiosulphate, mi.v, 
place in the heating stand and heat ov^i;o low flanm until all danger of 
frothing has passed. Increase the flame until the acid hoils briskly and 
continno the boiling until white fumes no longer escape from the flask. 
This requires about 10 minutes. Add approximately 1 gim. of copper 
sulphate and continue the boiling until the organic matter has gone 
into solution. Next add 10 grm. "of ])otaBsium sulphate, a little at a 
time. Boil and continue the boiling for at least Ifi minutrs after the 
liquid in the flask is quite clear. I'hc distillation and titration are then 
carried out as usual. 

20 AMMONIAaVL NITROGEN. 

Place 0-7 — 3*5 grm. according to the nitrogen content of the material, 
along with 200 c.c. of water and 5 grm. or more ol magnesium oxide 
(free from carbonate), in a flask conned cd l.o a condenser. Distil 100 
‘c.c. of the liquid into a measured quantity of standaid acid and titrate 
back with standard alkali. 

21 NITRIC AND AiAIMONlACAL NITROGEN. 

Pl.aco 1 grm. of the 8am])lc, containing not more nitrate than the 
equivalent of 0-25 grm. potassium nitmte, in a 500 c.c. Kjeldahl flask. 
Add 30 c.c. of water and then intioduce G grm. of reduced iron in small 
portions at a time. Mix to ensure complete solution of the soluble 
nitrate and ammonium salts. Add 10 c.c. of a mixture of equal volumes 
of sulphuric acid and water. Place a long-stemmed funnel in the neck 
of the flask to prevent mcchanieal loss and gently mix. Allow to stand 
until the violence of the reaction is over. Next apply heat slowly and 
boil for 5 minutes. Cool and 'transfer the contents into a distillation 
flask of 1*5 litre.s capacity. Add 30 c.c. of a 30 per cent, solution of 
caustic soda and distil noth steam through a condenser into standard 
acid. ‘ The titration figures give the total nitrogen present as ammonium 
sails and nitrates. 
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POTASH. 

« ^ • 

Platinum Method. 

22 RFAGLOTS. 

(^fl) Amm/yrtiinn chloride solution. Dissolve 100 grm. of atnmoniuin 
cliloritlc in 500 c.c. of water, add from 0—10 grm. of pulverized potassium, 
platinic chloride and shako at intervals for G — 8 hours. ^ Allow the 
mixfctirc to settle overnight and filter just before use. The resiclup 
may be used for the preparation of a fresh supply. 

(&) Plntimnn solution. Use a solution containing the equivalent 
of 1 grin, of metallic platinum (2*1 grm^ IloPtClc) in every 10 c.c. 

(c) 73-ij9 per cent, alcohol, Rp. gr. 0*8639 at G0®F./60®F., or 
0*8503 at 20®C./1®0. This strength is equal to 80 per cent, by volume. 

23 rnKPAKATION OF SOLirriON. 

(<y.) Mitred fcitilizcrs ; mitrlxnc^ conUtinhig potash sok, superphos- 
phtttCj mood ashes i etc. Weigh out 5 grm. of the sample on a 12'5 cm, 
filter paper and wash wth successive small amounts of boiling water 
until the filtrate amounts to about 400 c.c. Add to the hot solution 
a slight excess of ammonium hydroxide and then sufficient ammonium 
oxalate to precipitate all the lime present. Cool, dilute to 500 c.c., 
mix and ])nss through a dry filter before analysis. ^ 

(6) Soluble potash salts ; sulphate or muriate of potash hainite, suU 
phttte of potash and magnesia. Weigh out 5 grm. of the sample, transfer 
to a 12*5 cm. filter paper and wash with successive small quantities of 
boiling w'atcr imtil the volume is about 400 c.c. Cool, and make up to 
.500 c.c. 

(c) Organic sitbsfanccs ; oikaies, tobacco steins, etc. To determine 
the total potash in organic fertilizers, saturate 10 grm. with strong sul- 
phuric acid, and ignite in a muffle at a low red heat to destroy organic 
matter. Cool, Add a Utile strong hydrochloric Acid, warm slightly 
to loosen the mass from the dish, dissolve in water and wash with liot 
water into a 500 c.c. graduated flask imtil the volume is about 400 c.c. 
Add to the hot solution ammonia and ammonium oxalate as in(o), cool 
and finally dilute to 500 c.c. Jlix and pass through a dry filter before 
analysis. 

24 DKTEnMlNATION. 

Mixed fertilizers. Evaporate 50 c.c. of the solution, made 
according to above, corrosponding to 0-6 grm. of the sample ' 
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nearly to dryness, add 1 c.c. o{ dilute sulphuric acid (1 to 1), evaporate ' 
to dryness and ignite to whiteness. As all the potash is in the form of 
sulphate no loss by volatilization need be apprehended and a full red 
heat must be maintained until the residue is perfectly nhitc. Dissolve 
the residue in hot water using at least 20 c.c. for each decigram of 
potash (KjO). Add a few drops of hydrochloric acid and then platinum 
solution in excess. Evaporate on water-bath to a thick paste and treat 
the residue with 80 per cent, alcohol, avoiding exposure to ammonia. 
Wash the precipitoto thoroughly with 80 per cent, alcohol both by 
decantation and on the filter, continuing the washing after the filtrate 
is colourless. Next wash with 10 c.c. of the ammonium chloride 
solution, to remove impurities from the precipitate and repeat 5 or G 
times. Wash again thoroughly with 80 per cent, alcohol and dry the 
precipitate for 30 minutes at lOO^O. The precipitate should bo perfectly 
soluble in water. 

(6) Waler~solubh potash in wood ashes, clc. Prci)arc the solution 
as directed in 23 (<t), and detormino the potash as in (flt) above, 
paying special attention to the last sentence of (ft). 

(c) Muriate of potash. Take GO c.c. of the solution prepared ns 
directed imdor 23 (&), acidify with a few drops of hydrochloric 
acid, add 10 c.c. of the platinum solution and evaporate to thick paste. 
Then proceed as imdcr (ft) above. 

d,y Sulphate of potash, sulphate of potash andmagnesin ami tMinite. 
Take 50 c.c. of solution prepared as under 23 (&). Acidify with a 
few drops of hydrochloric acid and add 15 o.c. of idatinum solution. 
Evaporate the solution and proceed as under (ft) above, o.\'ccpt that 
23 0 . 0 . portions of ammonium chloride solution should be used. 

(e) Organic compounds ; oil cahes, tobacco stems, etc. Prepare 
the solution as directed in 23 (c) and determine the potasli ns in (ft) 
above, paying special attention to the last sentence of (ft). 

For the conversion of potassium plaiinio chloride (Ks^tClo) to potas- 
sium chloride (KOI) use the factor 0-30G7 ; to potassium sulphalo (K«SO) 
0-3585 ; to potassium oxide (KgO), 0-1938. (Coloiilations based on 
atomic weight of platinum=195-2). 


Perchlorate method, 

25 HEAGENTS. 

(ft) PercJiloric acid. A solution of 20 per cent, strength (sp. gr. 1-12) 
is reauired. Cate should bo taken to ascertain tlmt the perchloric acid 
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used is free from clilorio acid [Page, ** On tlio Perchlorate Method for 
the Estimation of Potassium in Soils, Fertilizers, etc./’ Joxir, Agri. Sci.^ 
14, (1924), 133], Some samples of perchloric acid on the market contain 
traces of potash salts and also traces of sulplnuic acid or sulphates. 
In view of this fact, it is necessary to make blank determinations, which 
should bo carried out as follows : — 

(1) Potash salts, Evax>oratc 10 c.c. of tbo 20 per cent, perchloric 

acid nearly to drjmcss. Take up with 20 c.c. of 95 per cent, 
alcohol and alter letting it stand lor one liour filter the in- 
soluble matter, if any, on a weighed Gooch crucible. Wash 
wdih 6 c.c. of 98 per cent, alcohol to remove traces of per- 
chloric acid and then with 100 c.c. of alcohol saturated with 
potassium perchlorate. Dry to constant w'eight. The 
amount of potassium perchlorate, if any, found in this blank 
determination with 10 g.c, of perchloric acid used, should 
bo deducted from tlic freight of the perchlorate found in the 
analysis. “ Pure ” perchloric acid has been known to 
contain O'OOIO—O'OOIO grm. ])otabBium perchlorate per 
JO C.O., and sometimes oven larger nmoimts have been noted, 

(2) Sulphuric acid or sulphates. If tbc perchloric acid contains 

a trace of sulphuric acid, a turbidity duo to barium sulxihato 
appears on adding 5 o.o. of perchloric acid to the solution 
filtered from the baryta treatment and evaporating. Traces 
of sulphuric acid, formed by the combustion of coal gas 
from the burners used to heat the sand-balh, may also pro- 
duco a slight precipitate of barium sulphate dining the 
evaporation. The ciror from these causes is most simply 
obviated as follows. After drying and 'wcigliing tlio per- 
chlorate in the Gooch crucible, dissolve the precipitate by 
washing witli 300 c.c. of boiling wnter, Weigh the Goodi 
crucible after drying it at 120° 0., and compare its W’cight 
with that before collecting the precipitate. If there is any 
increase in w'cight, due to insoluble barium sulphate, the 
second w'cight (after the washing with boiling water) should 
1)0 used to calculate the W'oight of the perchlorate. This 
procedure does not waste any time in practical working, as 
the perchlorate in a borics of analyses is w^cighed in the same 
Gooch crucible, each lot of perchlorate after weighing being 
washed away with hoiling water. 

(6) Bargta solution. Prepare a solution of 3 per cent, stren^h. 
f C) 95 per cent, alcohol, 

(cf) 98 per cent, alcohol. 
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(e) Alcohol salvratcd toWi jiotosmm pcvchlorafc. Put ordiunry 95 
por cent, alcohol into a WindicBtcr qiiait, along atout 2—3 gun. 
of finely powdered pure potassium perchlorate, obtained from p^e^^ous 
analyses. ‘ Shake the mixture bcvctrI times during *18 hours so as to 
fully saturate, it. The solution is then ready for use. Every time the 
alcohol is wanted for washing purposes, thoroughly shake the contents 
of the bottle and filter the alcoliol into a wash bottle. This cnsuics 
the washing liquid being saturated at the actual temperature of working. 
Tho alcohol should be jierfectlj'' clear. The test for proper saturation 
is that when 100 c.c. of it is used to wash a jirccipilatc of pure potassium 
perchlorate, the loss of weight is less than 0-0001 grm. 

86 PREPARATION OP SOLUTION. 

Proceed as directed under 23. 

27 DETERMINATION. 

(a) Stdpliale of potash^ Jcainite^ svlpha^c of potash a7id magnesia, and 
7nncd fertilizers. Transfer 50 c.c. of the solution, picpaied as directed 
under 23 (ft) andrciiresenting 0*5 grm. of the original sample, to a 7 cm. 
porcelEtin dish, add 15 c.c. of barium hydroxide solution, waim, add 
ammonium carbonate solution to precipitate the excess of barium, filter 
and evaporate the filtrate to dryness on a steam bath. Ignite the resi- 
due over a Bunsen bunier below a red Jieat for 16 minutes. Extract 
the residue with boiling water, breaking up the material vnQi a small 
glass pestle made from a piece of ^ inch glass rod, filter into an evaporat- 
ing dish (preferably of Jena or Ecsistance glass) of about 175 c.c. capacity 
and wash with boiling water until the filtrate amounts to about 150 
O.C. Add 5 c.c, of 20 per cent, perchloric acid (sp. gr. 1*12) ond evaporate 
on steam or sand hath until it fumes strongly. Take up the residue 
with 10 c.c. of water, add a second 5 c.c, of. perchloric acid and again 
evaporate the solution on the sand bath until all free hydrochloric acid 
is ^vou off and dense white fumes of perchloric acid appear. Cool, 
add 20 c.c. of 96 j)or cent, alcohol, stir, allow to stand half an hour, and 
decant tlio whole of the alcohol through a weighed filter paper, or pre- 
ferably a Gooch crucible, draining as thoroughly as possible. Wash 
the precipitate on to the filter imper or Gooch crucible Avith the help of 
5 c.c. of 98 per cent, alcohol in order to remove traces ot perchloric acid. 
Thorouglily wash with about 125 c.c. of 95 per cent, alc^ol previously 
saturated with pure potassium perchlorate at the temperature of 
working. Dry to constant weight at 120*^0. and weigh. Wash again 
with another 50 c.c, of saturated alcohol and again weigh. If the lose 
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in >;7oight exceeds 0*0005 gniii, lewai^ tLo precipitate imtil constant 
in weight. After weighing, dissolve the precipitate from the crucible 
in hot water and again weigh for the next analysis. There should at 
this stage be no insoluble residue. If such is present, it is due to the 
oocurronce of sulphates or sulphuric acid as an impurity in the perchloric 
acid used giving rise to barium sulphate S5 (fl) (2) above]. In 
such cases the weight of the insoluble residue i^ould be deducted to 
obtain the weight of true perchlorate. 

Note — Care must bo falcn not to o\aporfltc tho solutions to 'ubicli bnrjia has 1)0011 
added, in the samo hood ns those in ^>hich tho final solution containing perchloric ocid 
aro being c\ opomted. If ammonium salts arc present in the foimcr solutions, the;} give 
ofT ammonia hioli is taken up by tho iicrchloric ncid solutions, forming ammonium per* 
chlorate, \iliicji bchnics liKo potassium pcrehlorato. 

For the couversion of potassium perchlorate (KClOj) to potassium 
clilorido (KCl) use the factor 0*5381 ; to potassium sulphate (K2SO4), 
0 0289 ; to potassium oxide (KjO), 0*3400. 

(&) Muriate of jtotash. Proceed as directed under (a) above, but 
tho treatment witli baryta can be omitted. 

(c) Organic fcrlilizcrs, Talco 50 c.c, of the solution prepared as 
in 83 (c) and proceed as directed under (ct) above. 
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Tho^'K«d°^mpbm Beetle, Aiilaaophora abdw\inttlis Pb. 

Chrjsomclidos) and lU Ccfntrol ; Trith a abort Koto on Js alrtpenme, y 
Htoaik, M.S0., M A», ond B. Aia)TO.An Shah, t./g. {In rte wesM 
Expcrimcnla on tlw TranemisBion oC Binderroat I y means of Inaecta, by H. Jv. 
Sek, B.SC., P.E.S. (/« the press). 


Baoteilologioal Series 

Vel IL No. Ta Nitrogen Eixation in thb'Punjabr by Ft £■ I*ahder, m.a., s,so., A*i.a.t and 
Bakhat Ali» L.Ag. Price, As, 8 or lOd. 


Veterinary Series 

Vol. Ill, No. VI. Kasai Granuloma in Cattle, by V. ERisHHAuniLTi Atstab, i.v.fl. Price, 
*' U, 1 or Is Cd. 


Bulletins issued l)y the Agricultural Research Institute, Pusa 

Ko. ISO. Tho Improvement of Fodder and Forage in India (Papers rend befaie a Joint Mooting of 
the Sect ona of Jigrieultuie and Botany, Indian Boionco Congtow, Bueknow, ip23)i 
edited by QAiiRinii.E L, C. How^hI), m.a. Price, As. C. 

No. 161. A method for tho Accurate Determination of Carbonic Acid present as Garbonato In Soils 
by Fhahi Bhobah SANiTAii, M.BC. PricCj As. 2. 

Ko. 162. Tho External Morphology and Bionomics of tho Commonest Indian Tick {Hyalomma 
agyptium), by Mohaaiuad Shabef, 2I.a., 7,n.H.s. 'Frlee, B. 1 . 

No. 163. Tamarind as a souroo of Alcohol and Tortario Acid, by H. N. Bathau, u.a., and L. 8 . Nigam, 

' ZtaAg. Price, As, 3 or 4d« 

No. 164. Tho Bionomics of tho Sarcopie Mango Parasite of the Buffalo with some observations oon- 
corning the relatwo povrer of resistance to adverse conditions of tho different stages of 
tho Acarus and of its egg, ^ T. M. I^ohey, ir.R.o.r.s. Price, As. 2. 

No. 165. hist of Publications on Inman Entomology, 1923 (compiled by the Imperial Entomologist). 
Price, As. 11 or Iff. 

No. 160. Bud and Boll Shedding in Cotton, by Q. It. Htlsok, n.sc., V. Eahakatha Ayyar, L.Ag. , 
and K. Cuoscauhoau Fillai, n.Ag. Price, As. 14 or Iff. Gd. 

No. 167, The Experimental SuUago Form, Lyallpur, by P. E. Lahbeb, u-A., D.fic., a.t.o. Price. 
As. 12 or Iff. 3d. 

No. 168. A New Fcddef*tSiloed Shiaham loaTos) for Dairy Cows, by F. E. Lakdeb, ir.A • n.sc., A.io , 
and Lii. CHAim Dhabscaht, i..Ag. Price, As. 6 or 8d. 

No. 169. Pieliminaty Investigations in the Bacteriology of Milk, by J. B. Wahtoh. ji. a , ILSO price, 
As. G or 8d. 

No, IGO. Bot Flies of the Punjab, by IL E. Cross, M.11.0.V.S., d.v.h., a.bc, (In the press,) 

No. 101. Publications on Indian Entomology, 1024 (compiled by tho Imperial Entomologist). Price, 
As. 8 or 9d. 

No, 102. Tentative Keys to tho Orders and Families of Indian Insccls, by T. Baikbiugge I^vetoheb, 
&.H., F.L.S.. F.H.S., F.Z.8. Prico, E. 1*4 or 2ff. 3d. 

No, 103. liOss of Sugar by inversion in Sugar Factories in Northern India and its prevention by 
Antisi^tic Mcasuroa, by C. M. EnTOHiHsoH, 0.1J3., nji., and C. S. Eamayyar, b a. 
Price, As. 2 or 3d. 

No. 104. Standard Methods of Analysis of Foriilizors,odiicdby J. Sen, rh.D. Price, As. 4 orfld. 


Books 

Wheat in India, by Albeiw Howabd, m.a., i,n,as., r.us,, and GABWEtM; L. C. Hoitabd, it. a. Prico. 
Bs. 6 or 7ff, Od. I 

ADcactipMon of Ihoimpcrial BnctorioIogicalLaboratory, Multtesar ; Its Work and Prodnota. by MAJoni 
* . . Jv3>- E. Holhes, M.A., i).sc„ M.B.O.V.8. Prico, As. 8 ot 9d. ^ I 

Agrjcm^o jn India, by Jahrs MaoKEiTKa, At.A., I.O.S. Prico, As. 4 or 6d, 

Some Discus^ ^ Cattle in India. A Handbook for Stock-owners, Prico, As, 8 or 9d. 

Report on tho Diseases of Siltwonus in India, by A. pRiaanE Jame^oh, d.so. Price, Ra. 3. 

Notice 

« list and arc regnlariy posted to aU on tho mailine Ibt 

Mn-rcoeipt of any publication atercedvod by the Manoffor, 
Pphllcntm Branch, 8, ffastings Street. Caloulta, within six month! of 
tho date of isauo, dnpbcato copies can bo supphed only on -payment of cost and postage, 

MQIPO— M~TV-2-74— 6-3 -20 —750. 


